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@ Home telephone system. 

(5?) A home telephone system, comprising a cent- 
ral unit (2), to be connected to a telephone line 

(1) of a public exchange or a PABX, and a 
number of interface units (4) to which telephone 
sets (5), an answering machine (6) and a FAX 
machine (7) can be connected, the central unit 

(2) and the interface units (4) being connected 
by a transmission channel (3), being the power 
line, a radio link, a two-wire telephone cable, or 
a plurality of two-wire telephone cables the 
central unit (2) containing a ring detection cir- 
cuit (8) to be connected to the exchange line (1), 
a switching unit (9) for seizing the exchange 
line (1), a hybrid circuit (10) for splitting and 
combining the audio signals coming from the 
exchange line (1) and going to the exchange 
line (1), a switching unit (11) for switching audio 
signals, a tone generator circuit (13) for sending 
tones to the exchange line (1) or to the trans- 
mission channel (3), a tone detection circuit (14) 
for detection of FAX Calling tones coming from 
the exchange line (1), a DTMF receiver (16), a 
microprocessor (17) and an interface circuit 
(12) for interfacing to trie transmission channel 

(3) , and each interface unit (4) containing at 
least an interface circuit (18) to the transmission 



channel (3), a switch unit (19) and a micropro- 
cessor (20). According to the Invention in the 
central unit (2) there are further provided an 
audio recording and reproduction unit (15) for 
the reproduction of an audio message to the 
exchange line (1) and audio paging messages 
to the transmission channel (3), and the inter- 
face units (4) further contain loudspeakers for 
outputting said audio paging messages from 
the transmission channel (3), all built and inter- 
connected in such a way that ringing signals 
can be detected, the exchange line (1) can be 
seized, a FAX Calling tone on the exchange line 
(1) can be detected, DTMF signals on the 
exchange line (1) can be detected, a recorded 
message can be reproduced on the exchange 
line, one or more telephone apparatus (6, 7), 
can be called, recorded audio paging messages 
can be sent to the interface units (4), and 
impulse signals generated by the telephone 
apparatus (5, 6, 7) can be re-generated by the 
system on the exchange line (1). 

Method of handling an incoming call by a 
home telephone system. 
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The invention relates to a home telephone sys- 
tem, comprising a central unit, to be connected to a 
telephone line of a public exchange or a PABX, and a 
number of interface units to which telephone sets, an 
answering machine and a FAX machine can be con- 
nected, the central unit and the interface units being 
connected by the cabling of the power line, to which 
the interface units are connected in parallel, and the 
central unit containing a ring detection circuit to be 
connected to the exchange line, a switching unit for 
seizing the exchange line, a hybrid circuit for splitting 
and combining the audio signals coming from the ex- 
change line and going to the exchange line, a micro- 
processor and a modulator/demodulator unit for inter- 
facing to the power line, and the modulator/demodu- 
lator unit containing an FM modulator circuit and an 
FM demodulator circuit, and each interface unit con- 
taining at least an FM modulator circuit, an FM de- 
modulator circuit and a microprocessor 

The use of small telephone exchanges in homes 
is increasing more and more. Often, such an ex- 
change Is, with regard to the functionality, a deriva- 
tive of the well known PABX as it Is used in medium 
and large companies. 

Of the usual PABX functions, only a few are im- 
portant for use in homes. One can think of features 
like direct dial-in and the automatic routing of FAX 
calls to the FAX machine. With direct dial-in in PABX 
systems, the call is directly routed to the telephone 
set selected by the caller. In the home however, it is 
often required to contact a person in the house, rather 
than a specific telephone set. 

Known is a system called "distinctive ringing", 
which system is offered in the United States of Amer- 
ica by various telephone companies. In this system 
two or three telephone numbers are allocated to one 
telephone line. Dependent on the number dialled, the 
telephone sets in the house ring with a rhythm, de- 
pendent on the number dialled. It is also known that 
some people have problems to distinguish the differ- 
ent rhythms, so that an effective call to a specific per- 
son is not always possible. 

The present invention has for object to offer a sol- 
ution for the problems mentioned before, using inter- 
face units containing a loudspeaker for paging the 
person that is wanted on the telephone with a spoken 
paging message. 

The invention has several basic implementation 
forms: one that uses the power line cabling as a single 
bi-directional channel between the central unit and 
the interface units, a second one in which the central 
unit and the telephone sets are connected using a ra- 
dio link, and a third one in which a single pair of wires 
is used on the secondary side of the central unit to 
connect the telephones. In the latter case, this pair of 
wires can be the existing telephone cabling in the 
house. It is also possible to implement the invention 
in a system where the interface units are connected 



to the central unit by means of individual two-wire 
cables as in known small home telephone systems or 
as in PABX systems. 

In all implementations incoming calls are handled 
5 by the system in the same manner, and where neces- 
sary and possible routed to one or more telephone 
sets. Also for outgoing calls there is no difference in 
functionality for the user between the different imple- 
mentations of the invention. 
10 Thus, the invention relates to a home telephone 

system of the type mentioned in the beginning char- 
acterized in that in the central unit there are further 
provided an audio recording and reproduction unit for 
the reproduction of an audio welcome message to the 
is exchange line and audio paging messages to the 
transmission channel and the interface units further 
contain loudspeakers for outputting said audio paging 
messages from the transmission channel, all built 
and interconnected in such a way that ringing signals 
20 on the exchange line can be detected, the exchange 
line can be seized, a FAX Calling tone on the ex- 
change line can be detected, DTMF signals on the ex- 
change line can be detected, an audio welcome mes- 
sage, recorded in the recording and reproduction unit 
25 can be reproduced on the exchange line, one or more 
telephone apparatus, can be called, audio paging 
messages, recorded in the recording and reproduc- 
tion unit can be sent via the transmission channel to 
the interface units, where they are output through a 
30 loudspeaker, after the receiver of one of the tele- 
phone apparatus has been lifted an audio connection 
between the exchange line and that telephone appa- 
ratus can be established, and impulse signals gener- 
ated by the telephone apparatus can be re-generated 
35 by the system on the exchange line. 

The invention will hereafter be explained using 
the drawings. 

Fig. 1 shows the general setup of the system; 
Fig. 2 shows a the central unit in more detail; 
40 Fig. 3 shows the interface unit in detail and 

Fig. 4 shows the variants of the interface circuits 
on the central unit and the interface unit sides, 
dependent on the transmission channel used. 
Referring to figure 1 , the general setup of the sys- 
45 tern will now be described. 

The central unit 2 is on one side connected to the 
public exchange by means of exchange line 1 and on 
the other side, via cabling 3, connected to the inter- 
face units 4, to which in turn telephone sets 5, an an- 
50 swering machine 6 and a FAX machine 7 are connect- 
ed. 

The central unit 2 and the interface units 4 can 
exchange messages. The messages are transferred 
by means of series of bits that are modulated in the 
55 audioband. In the case where the transmission chan- 
nel 3 is two-wire telephone line cabling, also the DC 
current status of the cabling is used for information 
transfer. 
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The central unit 2 can transmit both addressed 
and unaddressed messages. Addressed messages 
are only recognized by those interface units 4 of 
which the address corresponds with the address con- 
tained in the message. Unaddressed messages are 
recognized by all interface units 4. 

The interface units 4 can only transmit messages 
which are destined for the central unit 2. The messag- 
es from the interface unit 4 contain the address of that 
interface unit 4, so that the central unit 2 can recog- 
nize from which interface unit 4 the message origi- 
nates. 

Figure 2 shows in more detail the central unit 2. 
The following parts can be distinguished: a ring- 
signal detector 8 t a switching unit 9 for seizing the ex- 
change line 1 , a hybrid circuit 10, a switching unit 11 , 
a modulator/demodulator unit 12 for interfacing with 
the cabling 3, a tone generator 13, a tone detector 14, 
an audio recording and reproduction unit 15 contain- 
ing an audio memory, a DTMF receiver 16 and a mi- 
croprocessor 17 containing a software program, all 
this built and interconnected in such a way that the 
procedures for incoming and outgoing calls decribed 
below, can be executed under the control of the mi- 
croprocessor 17. 

The ring-signal detector 8 transforms the ring- 
signal present on the exchange line into a signal level 
acceptable for the microprocessor 17. Dependent on 
the implementation of the ring-signal detector 8 and 
on the software in microprocessor 17, the signal out- 
put by the ring-signal detector is the envelope of the 
incoming ring-signal, or the original ring signal adapt- 
ed in voltage level. In this latter case, it is the task of 
the software in the microprocessor to detect a valid 
ring-signal on the exchange line 1 , for example on the 
basis of the time between two zero-crossings of the 
signal. 

Under the control of the microprocessor 17 
switching unit 9 can seize or release exchange line 1 . 
Furthermore in switching unit 9 the audio signals com- 
ing from and going to the hybrid circuit 10 are sepa- 
rated from the DC on the exchange line 1. 

The function of the hybrid circuit 10 is to separate 
the audio signals coming from the exchange line 1 
from the audio signals coming from the sets. 

The purpose of the switching unit 11 is to connect 
or disconnect the audio signals from the exchange 
line side to or from the secundary side of the system, 
to insert signals generated by the system and to ex- 
tract signals to be received by the system. 

The purpose of tone generator 13 is to generate 
audio tones to be injected into the audio connection. 
The tones can be injected by means of switch unit 11 
into the signal from the exchange line 1 to the inter- 
face circuit 12, or into the signal from the interface cir- 
cuit 12 to the exchange line 1. 

The purpose of the tone detector 14 is to recog- 
nise audio signals with a single stable frequency and 



transfer them to microprocessor 17. Depending on 
the embodiment, tone detector 14 can output the en- 
velope of the signal received to microprocessor 17, or 
tone detector 1 4 can only convert the audio signal into 

5 levels acceptable for microprocessor 17. In the latter 
case, software in microprocessor 17 is to detect 
whether a correct frequency and envelope are re- 
ceived, for example by measuring the time between 
two zero-crossings. 

10 In the audio recording and reproduction unit 15 

voice messages can be recorded. Under the control 
of microprocessor 17, and after the setting by micro- 
processor 1 7 of the correct switches in the switching 
unit 11, an audio signal is recorded or reproduced. 

15 The signal to be recorded, in the application of the 
system disclosed here, originates from an apparatus 
5, 6 or 7, via interface units 4, the transmission chan- 
nel 3 and the interface circuit 12. Depending on the 
technical implementation of the switching unit 11 and 

20 the setting therof controlled by microprocessor 17, 
the audio-signal may also, however, originate from 
exchange line 1. The audio signal reproduced may, 
depending on the setting of the switching unit 11 de- 
termined by microprocessor 17, be sent to exchange 

25 line 1 or to an apparatus 5, 6 or 7. 

The purpose of DTMF receiver 16 is to receive 
tone dial signals either from the exchange line 1 or 
from an apparatus 5, 6 or 7, all this depending on the 
setting of the switches of switching unit 11 by micro- 

30 processor 1 7. 

Figure 3 shows the details of the interface unit 4. 
Shown are the following components: an interface 
circuit 18 for interfacing the interface unit 4 with the 
transmission channel 3, a loop detector 23, a switch 

35 unit 19 for switching audio signals to and from, and 
DC signals to the telephone apparatus 5, 6 or 7, a mi- 
croprocessor 20 and a loudspeaker 21. In the case 
that the transmission channel 3 is the power line or a 
radio link the interface unit 4 further contains a loop 

40 current feed circuit 22 and a ringing signal generator 
24. 

Several variants of the interface circuits 12 and 
18, depending on the type of the transmission chan- 
nel 3 to the interface units 4. are shown in figure 4. 

45 Figure 4A shows the case in which the transmis- 

sion channel 3 is the power line. The interface circuit 
12 in the central unit 2 contains an FM modulator cir- 
cuit 25, an FM demodulator circuit 26. and two trans- 
formers 27 and 28. The interface circuit 18 in the in- 

50 terface unit 4 contains two transformers 29 and 30, 
an FM modulator circuit 31 , an FM demodulator circuit 
32 and a hybrid circuit 33. 

Figure 4B shows the case in which the transmis- 
sion channel 3 is a radio link. The interface circuit 12 

55 in the central unit 2 contains an FM modulator 34, an 
FM demodulator circuit 35 and a transmitting/receiv- 
ing antenna 36. The interface circuit 18 in the inter- 
face unit 4 contains a combined transmitting/receiv- 
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ing antenna 37 ? an FM modulator 38, an FM demod- 
ulator 39 and a hybrid circuit 40. 

Figure 4C shows the case in which the transmis- 
sion channel 3 is a single two- wire cable to which the 
interface units are connected in parallel. The inter- 5 
face circuit 12 in the central unit 2 contains a buffer 
amplifier 41 for inserting bitstreams into the audio 
signal to the interface units 4, a data discriminator 42 
for extracting bitsteams from the audio signal from 
the interface units 4, a hybrid circuit 43 for splitting 10 
and combining the audio signals to and from the in- 
terface units 4, a transformer 44, a loop feeding cir- 
cuit 45, a loopcurrent and ringtrip detector 46 and a 
ring-signal generator 47. The interface circuit 18 in 
the interface unit 4 contains a buffer amplifier 48 and 1 5 
a data discriminator 49. 

It will be clear that with advantage the interface 
units can be incorporated in the telephone apparatus 
5, 6 or 7. This is especially so when the transmission 
channel 3 is a radio link. 20 

The following procedure descriptions describe 
the operation of the system, independent of the vari- 
ant of the transmission channel 3 used. With the ex- 
planation above of three implementation forms of the 
system, it will not be difficult for someone acquinted 25 
with the principles of telephony to make the appropri- 
ate "translation". 



Procedure for an outgoing call 



30 



In contrast with what is usual with the PABX sys- 
tems, the user does not have to dial O or 9 first to 
make an outgoing call. The connection with the ex- 
change line 1 is established immediately after lifting 
the receiver. 35 

As soon as from one of the telephone apparatus 
5, 6 or 7 the receiver is lifted, the loop detector 23 in 
the interface unit 4 to which the telephone apparatus 
5, 6 or 7 is connected, detects this. Microprocessor 20 
sends an off hook message via transmission 3 to mi- 40 
croprocessor 17 in the central unit 2. In response to 
the off hook message the central unit 2 sends a con- 
firmation message back. The interface unit 4 will now 
establish the connection between the telephone ap- 
paratus 5, 6 or 7 and the interface circuit 18 and the 45 
transmission channel 3 by operating switching unit 
19. 

Although the confirmation message is addressed 
to the interface unit 4 which detected the off hook sit- 
uation, the message is for ail other interface units 4 so 
the signal to stop sending messages to the central 
unit 2 until they receive a release message. Between 
the confirmation message and the release message 
the interface units 4 are blocked and the telephone 
apparatus 5, 6 or 7 are disconnected by operating 55 
switch unit 19. If during this period the receiver is lift- 
ed of one of the connected telephone apparatus 5, 6 
or 7, the interface unit 4 will not send an off hook mes- 



sage to the central unit 2. 

After the confirmation message, sent by the cen- 
tral unit 2 in response to the off hook message sent 
by one of the interface units 4, the central unit 2 seiz- 
es the exchange line 1 and establishes the audio con- 
nection between the exchange line 1 and the trans- 
mission channel 3 by operating switch unit 11. 

Now that there is a two-way audio connection be- 
tween the exchange line 1 and the telephone appa- 
ratus 5, 6 or 7, via the central unit 2, the transmission 
channel 3 and the interface unit 4, the user of tele- 
phone apparatus 5, 6 or 7 can dial a number on the 
exchange line directly using DTMF signalling. In case 
the telephone apparatus is equipped for impulse di- 
alling, the impulses are detected by the interface unit 
4 in the case the transmission channel 3 is the power 
line or a radio link. Per impulse, the interface unit 4 
sends a message to the central unit 2, where the im- 
pulse is re-generated on the exchange line 1. In the 
case the transmission channel 3 consists of a two-wi- 
re telephone cable, the impulses are also detected by 
the loopcurrent and ring-trip detector 323, figure 4C. 
In this case the interface unit does not have to send 
messages for each impulse. 

When the user of an apparatus 5, 6 or 7 replaces 
the receiver on the hook, the interface unit 4 sends an 
on hook message to the central unit 2. On the receipt 
of this message the central unit 2 releases the ex- 
change line 1 and confirms this by sending a release 
message to all interface units 4. 

Procedure for an incoming call 

Incoming call without distinctive ringing. 

Immediately after recognition of a valid ringing 
signal on the exchange line 1, irrespective of the 
rhythm, the call is answered by the central unit 2 by 
operating switch unit 9. At the same moment the tone 
detector 14 and the DTMF receiver 16 are connected 
to the exchange line 1 via switching unit 11. During a 
period of up to 4.5 seconds the system listens for a 
DTMF digit or a FAX Calling tone (CCITT CNG tone). 

If a FAX Calling tone is detected, microprocessor 
17 sends a ringing message to the interface unit 4 to 
which a FAX machine 7 is connected. The interface 
unit will switch on the ringing generator on the the 
connected FAX machine 7. In case the transmission 
channel 3 is a two-wire telephone cable, the central 
unit the ringing message signals the other interface 
units 4 to disconnect their telephone apparatus 5 or 
6. After the message the central unit 2 generates the 
ringing signal from ring-signal generator 324. When 
one of the telephone apparatus 5, 6 or 7 answers the 
call, this is detected by interface unit 4, which sends 
an off hook message to central unit 2, or directly by 
the loopcurrent and ringtrip detector 323 in the central 
unit itself. The audio connection between the ex- 
change line 1 and the transmission channel 3 is es- 
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tablished. 

If, instead of a FAX Calling tone, a DTMF digit is 
received, and the digit received is linked" to a person 
in the house, the centra! unit 2 sends a page message 
to all interface units 4. The interface units 4 connect 
their loudspeakers 21 to the line via switching unit 19. 
After the page message, the interface unit2 starts the 
recording and replay unit 15 to reproduce an audio 
paging message via the transmission channel 3 to the 
interface units 4. If the DTMF digit is "linked" to the an- 
swering machine 6 or to the FAX machine 7, the an- 
swering machine 6 or the FAX machine 7 is called with 
a ringing signal in the same way as described before 
after detection of the FAX Calling tone. When one of 
the telephone apparatus 5, 6 or 7 answers the call, af- 
ter paging or ringing, the same procedure is followed 
as described before. 

If neither a FAX Calling Tone, nor a DTMF digit is 
received, the tone generator 14 is removed from the 
line. The DTMF receiver 16 remains connected to the 
line, however. The recording and reproduction unit 13 
is connected to the line and is ordered by micropro- 
cessor 17 in the central unit 2 to reproduce the audio 
"welcome- message stored therein. The caller now 
hears the welcome message and may as yet make a 
selection by sending a DTMF digit If the caller makes 
a selection "linked" to a person, that person is paged. 
If the caller makes a selection "linked" to the answer- 
ing machine 6 or the FAX machine 7, these machines 
are called with ringing. 

During paging or ringing the caller hears a ringing 
tone generated by the tone generator 1 3 under con- 
trol of microprocessor 17. 

When the call is answered by one of the tele- 
phone apparatus 5, 6 or 7, the connection with that 
telephone apparatus 5, 6 or 7 is established as descri- 
bed before the tone generator 13 is stopped. 

If the caller still did not make a selection, a gen- 
eral call paging message will be sent from the record- 
ing and replay unit 15 to the interface units 4. 

If a person has been paged several times and the 
call is not answered, the central unit 2 will page sev- 
eral times with the general call paging message. If 
again the call is not answered, the central unit 2 will 
stop paging and will call the answering machine 6 with 
ringing. 

Incoming call with distinctive ringing 
When the system is implemented for recognizing 
different ringing rhytms, it is possible, on the basis of 
the ringing rhytm received, to immediately make a se- 
lection which one of the apparatus 5, 6 or 7 connected 
to the system should be called. Now the exchange 
line need only be answered if with one of the appara- 
tus 5, 6 or 7 the receiver has been lifted from the 
hook. 

In such an embodiment of the invention, the tone 
generator 13, the tone detector 14 and the recording 
and repeoduction unit 15 can be left out. 



Another embodiment of the invention is able to 
combine the abovementioned variant with and with- 
out distinctive ringing. At a certain ringing rhythm a 
specific person is paged or a telephone apparatus 6 

5 or 7 is called, and with other ringing rhythms the pro- 
cedure without distinctive ringing is followed. 

With a further variant of the invention the inter- 
face units 4 further contain a recording and replay 
unit The paging messages are not generated by the 

10 central unit 2 but are generated directly by the inter- 
face units 4. In the page message from the central 
unit 2 to the interface units 4 is incorporated the audio 
paging message number that is to be reproduced. 
The users can record the paging messages in the in- 

15 terface units 4 to their own liking. 

Call transfer 

The user has the possibility to transfer an incom- 

20 ing or outgoing call with the exchange line 1 to an- 
other person or telephone apparatus 6 or 7 by press- 
ing the R-button on the telephone set or by operating 
the hook switch for a short period, followed by send- 
ing a digit that is linked to the person wanted or the 

25 telephone apparatus 6 or 7. After this the user replac- 
es the receiver. 

In case the transmission channel 3 is the power 
line or a radio link the interface unit 4 sends a hook- 
flash message to central unit 2 or the loop, and in 

30 case the transmission channel 3 is the two-wire tele- 
phone cabling, ringtrip detector 327 detects the hook- 
flash. The central unit 2 disconnects the audio con- 
nection between the exchange line 1 and the t.ans- 
mission channel 3 and switches the tone generator 3 

35 and the DTMF receiver 16 on the transmission chan- 
nel 3. The dial tone generated by the tone generator 
13 invites the user to dial a digit The central unit 2 
changes the dial tone into a busy tone and the user 
is supposed to replace the receiver. The central unit 

40 2 now deals with the call as an incoming call as de- 
scribed before, where the caller on the exchange line 

1 had made the selection. If the user replaces the re- 
ceiver without having dialled a digit, the call in dealt 
with as an incoming call, whereby the caller on the ex- 

45 change line 1 had not dialled a digit (general call pag- 
ing). 

A refinement of this procedure is possible in case 
the transmission channel 3 is the two-wire telephone 
cabling. After the hookf lash, the central unit 2 sends 

50 a message to all other interface units 4 to connect 
their loudspeakers to the line. The user can now an- 
nounce the call through the loudspeakers of the other 
interface units 4 and when the call is answered on an- 
other telephone, the users have the possibility to 

55 have an internal conversation. As soon as one of the 
internal parties replaces the receiver, the central unit 

2 re-connects the exchange line 1 to the transmission 
channel 3. 
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Programming of the system 

For setting certain parameters in the system and 
for recording of audio messages the following proce- 
dure is given as an example. In principle, program- 5 
ming can be done from al) telephone apparatus 5. 

The user lifts the receiver from one of the tele- 
phone apparatus 5 and immediately gives a hook- 
flash by pressing the R-button or by operating the 
hookswitch. If this hook-flash is received by the cen- 1 o 
tral unit 2 within a predetermined time, for example 1 0 
seconds, after lifting the receiver, exchange line 1 is 
released again and the central unit 2 will send a dial 
tone to the telephone by means of tone generator 13. 
By means of number codes the user can change para- 15 
meter setting in the system or start the recording of 
audio messages in recording and replay unit 15. For 
example, the user can tell the system to which inter- 
face units 4 a normal telephone set 5, an answering 
machine 6 or a FAX machine 7 is connected, what 20 
"links" there are between the selection digits and the 
persons to be paged. The welcome message and the 
paging messages can be recorded and replayed for 
verification. 

Intercom 

An intercom function is only possible with the em- 
bodiment of the invention where the cabling 3 is the 
existing telephone cabling. 

The user proceeds as if he wants to program the 
system, as described above. After dialling the number 
code defined for the intercom function, a call can be 
made to another apparatus, as described above un- 
der Call Transfer, whereby in this case exchange line 
1 is not in use. The system may, depending on the 
number code used ring the answering machine 6, the 
FAX machine 7, page a person using the paging mes- 
sages recorded in the recording and replay unit 15 or 
the user can directly speak a paging message via his 
telephone set and the transmission channel 3 to the 
loudspeakers in the other interface units 4. 

When the call is answered, a two-way connection 
between the two parties is established. 

45 

Claims 

1. A home telephone system, comprising a central 

unit (2), to be connected to a telephone line (1) of so 
a public exchange or a PABX, and a number of in- 
terface units (4) to which telephone sets (5), an 
answering machine (6) and a FAX machine (7) 
can be connected, the central unit (2) and the in- 
terface units (4) being connected by a transmis- 55 
sion channel (3), being the power line, a radio 
link, a two-wire telephone cable to which the in- 
terface units (4) are connected in parallel, or a 
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plurality of two-wire telephone cables to which 
the interface units (4) are connected individually, 
the central unit (2) containing a ring detection cir- 
cuit (8) to be connected to the exchange line (1), 
a switching unit (9) for seizing the exchange line 
(1), a hybrid circuit (10) for splitting and combin- 
ing the audio signals coming from the exchange 
line (1) and going to the exchange line (1), a 
switching unit (11) for switching audio signals, a 
tone generator circuit (13) for sending tones to the 
exchange line (1) or to the transmission channel 

(3) , a tone detection circuit (14) for detection of 
FAX Calling tones coming from the exchange line 
(1), a DTMF receiver (16), a microprocessor (17) 
and an interface circuit (12) for interfacing to the 
transmission channel (3), and each interface unit 

(4) containing at least an interface circuit (18) to 
the transmission channel (3), a switch unit (19) 
and a microprocessor (20), characterized in that 
in the central unit (2) there are further provided 
an audio recording and reproduction unit (15) for 
the reproduction of an audio welcome message 
to the exchange line (1) and audio paging mes- 
sages to the transmission channel (3), and the in- 
terface units (4) further contain loudspeakers for 
outputting said audio paging messages from the 
transmission channel (3), all built and intercon- 
nected in such a way that ringing signals on the 
exchange line (1) can be detected, the exchange 
line (1) can be seized, a FAX Calling tone on the 
exchange line (1) can be detected, DTMF signals 
on the exchange line (1) can be detected, an au- 
dio welcome message, recorded in the recording 
and reproduction unit (15) can be reproduced on 
the exchange line, one or more telephone appa- 
ratus (6, 7), can be called, audio paging messag- 
es, recorded in the recording and reproduction 
u nit (1 5) can be sent via the transmission channel 
(3) to the interface units (4), where they are out- 
put through a loudspeaker (21), after the receiver 
of one of the telephone apparatus (5, 6, 7) has 
been lifted an audio connection between the ex- 
change line and that telephone apparatus can be 
established, and impulse signals generated by 
the telephone apparatus (5, 6, 7) can be re-gen- 
erated by the system on the exchange line (1). 

A home telephone system according to claim 1. 
characterized in that the interface units (4) are 
equipped with a recording an reproduction unit 
and that instead of reproducing audio paging 
messages from the central unit (2), audio paging 
messages from said recording and reproduction 
units in the interface units (4) can be reproduced 
via the loud-speakers (21). 

A home telephone system according to claims 1 
or 2, characterized in that audio signals coming 
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directly from a telephone apparatus (5, 6, 7) can 
be reproduced via one or more of the loudspeak- 
ers in the interface units (4). 

A home telephone system according to claims 1, 
2 or 3, characterized In that the interface units 
(4) are built into a telephone, a cordless tele- 
phone, an answering machine, a FAX machine or 
any combination of said pieces of telephone 
equipment. 

A method of handling an incoming call by a home 
telephone system, characterized by the follow- 
ing steps: 

- after recognition of a valid ringing signal on 
the exchange line, the exchange line is 
seized and a tone detector and a DTMF re- 
ceiver are connected to the exchange line 
and the system listens for a DTMF digit or 
a FAX Calling tone (CCITT CNG tone); 

- If a FAX Calling tone is recognized, a ringing 
message is sent to the interface unit to 
which the FAX machine is connected; 

- if a DTMF digit is received and the digit is 
"linked" to the answering machine or the 
FAX machine, the answering machine or 
the FAX machine is called; 

- if a DTMF digit is received and the digit is 
"linked" to a person, a paging message for 
that person is reproduced via the loud- 
speakers of all interface units; 

- if neither a FAX Calling tone, nor a DTMF 
digit is received, the tone detector is re- 
moved from the exchange line and the au- 
dio recording and reproduction unit is con- 
nected to the line and an audio welcome 
message contained therein is replayed, af- 
ter which the caller can still make a selec- 
tion by means of sending a DTMF digit; 

- if the caller still makes no selection, a gen- 
eral call paging message will be reproduced 
via the loudspeakers of all interface units; 

- during ringing the answering machine or the 
FAX machine and during paging a person, 
the caller hears a ringing tone; 

- when the receiver of one of the telephone 
apparatus is lifted during ringing or paging, 
the audio connection with that telephone 
apparatus is established and the sending of 
the ringing tone is stopped; 

- when a paging message has been sent sev- 
eral times, without the call being answered, 
the general call paging message is repro- 
duced via the loudspeakers of the interface 
units; 

- when the general call paging is not an- 
swered, the answering machine is called; 

- when again the call is not answered, the ex- 
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change line is disconnected and the incom- 
ing call abandoned. 

A method of handling an incoming call by a home 
telephone system where the rhythm of the ringing 
signal is used to select person that is to be paged 
or the telephone apparatus that is to be called 
("distinctive ringing"), characterized by the fol- 
lowing steps: 

- after recognition of a valid ringing signal 
rhythm on the exchange line, the person, 
answering machine or FAX machine that is 
"linked" to that ringing rhythm is paged or 
called; if no valid rhythm is detected the 
method as described in claim 5 is followed; 

- when the receiver of one of the telephone 
apparatus is lifted, the incoming call on the 
exchange line is answered and the call is 
connected to that telephone apparatus; 

- when the paging message has been sent 
several times, without the call being an- 
swered, the general call paging message is 
reproduced; 

- when the general call paging is not an- 
swered, the answering machine is called; 

- paging of persons or ringing of telephone 
apparatus is stopped when the ringing sig- 
nal on the exchange line stops before the 
call is answered. 

A method according to claim 5 for a system where 
the interface units contain recording and repro- 
duction units, characterized in that 

- the audio paging messages are generated 
by the recording and reproduction units in 
the interface units; 

- a page message containing the number of 
the audio paging message to be repro- 
duced is sent from the central unit (2) to the 
interface unit (4). 



8 



EP 0 668 686 A1 



CO 






Interface 
Unit 




Answer- 
ing 
Machine 


/ 


/ 



05 

• mmm 

Li- 



CO 



Interface 
Unit 




2 


/ 



to 





u 

SJ .t=r 




Telephone: 
Set 




c 





in 



/i 



c 

c 

O 



CNJ 



9 



EP 0 668 686 A1 




CVJ 

Ll 



10 




11 



EP 0 668 686 A1 




< 

cb 



/ 



CM 



/ 



1^ 
CM 



/ 



in 

CM 



CM 



to 



c 

CO 



GO 
CM 



o 
12 

o 



CO 
CM 



12 



EP 0 668 686 A1 




CD 

d> 



CM 



^3" 

CO 















O 






si 






Li. ! 


O 
0 























CO 



C\J 



13 



EP 0 668 686 A1 



CO 













data 
discr. 
















buffer 
ampl. 


GO 













o 




14 



EP 0 668 686 A1 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Arcade* Nonbar 

EP 95 20 0364 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Ckaooaof 



what appropriate, 



Relevant 



CLASSIFICATION OF THE 
APPLICATION Ont.CL*» 



US-A-5 048 076 (MAURER ET AL) 10 September 
1991 

* column 5, line 20 - column 9, line 38 * 

GB-A-2 095 512 (MITEL CORP.) 29 September 
1982 

* page 1, line 5 - page 3, line 96; figure 
2 * 

EP-A-0 112 678 (WESTERN ELECTRIC) 4 July 
1984 

* page 2, line 14 - page 9, line 19; 
figure 1 * 

EP-A-0 352 827 (ITALTEL TELEMATICA) 31 
January 1990 

* column 3, line 34 - column 4, line 19 * 

EP-A-0 553 754 (SIEMENS) 4 August 1993 

* column 6, line 39 - column 7, line 16 * 

US-A-4 706 274 (BAKER ET AL) 10 November 
1987 

* column 5, line 46 - line 55 * 

* abstract * 

WO-A-86 06570 (INT. STAND. ELECTRIC) 6 
November 1986 

* page 4, line 15 - page 6, line 14; 
figures 1-4 * 

US-A-4 720 848 (AKIYAMA) 19 January 1988 

* abstract * 

EP-A-0 196 781 (KABUSHIKI KAISHA) 8 
October 1986 

* abstract * 



1.5 

2,3,6,7 
1 



2 

3,7 



The 



search report has been drawn up for all cftaime 



THE HAGUE 



24 April 1995 



H04M9/02 
H04M1/72 
H04B3/54 
H04Q5/02 



TECHNICAL FIELDS 
SEARCHED (lat-CLo) 



H04M 
H04B 
H04Q 



Vandevenne, M 



CATEGORY OF CITED DOCUMENTS 

X : particularly relevaat if takes aloe* 

Y : particularly rW^ut If cooblaee- vita aaoche? 

eocaneat of the taa* category 
A : technological hackgrouae' 

O: 
P: 



T : theory or prtodple noeeriyiag the lovaoti 
E : aarfior patent aocaoMat, out published ot 



D : 
L: 



trier the fiHtg ieso 

Mat died la taa application 



A : amber of the staie patent family, corresponding 



15 



EP 0 668 686 A1 



(Xfn OffuT^ PalCDt EUROPEAN SEARCH REPORT 



EP 95 20 0364 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of < 



Rckva 



CLASSIFICATION OF THE 
APPLICATION giLOD 



EP-A-0 445 375 (KRONE) 11 September 1991 
* abstract * 



TECHNICAL FIELDS 
SEARCHED (lat-CLe) 



The present searcfe report has been mmwu 19 for all « 



THE HAGUE 



Dalaaf ■ 

24 April 1995 



Vandevenne, M 



CATEGORY OF CITED DOCUMENTS 

X : particularly relevant if team aJ»M 
V : pvtiaHarly relevant U oombkmi «i1 

locsaaent of the sum category 
A : tecanDJogJcaJ background 

P : iDt«n»«4nt« ■ooaoot 



T : theory or eriadole eneertytog tbc 
E : carikr patent « oca neat, but 

after rtwt fUfeg cate 
D : tocumeot dice 1 ic the appHalioi 
L : iMSMl dteo for other 



A : aabo of tbt suae patent fuUly, 



16 



